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Abstract 
It is necessary to conduct a timely and sustainable Early Warning System (EWS) evaluation. The purpose of this study was to 
evaluate the effectiveness of Tsunami EWS in Aceh, specifically for dissemination and communication element, as well as to 
provide recommendations for enhancing efforts and strengthen the effectiveness of Tsunami EWS in Aceh. This study was 
carried out using qualitative and quantitative approaches. A qualitative approach was performed through Focus Group Discussion 
(FGD) and in-depth interview in order to capture deep information on dissemination and communication effectiveness of 
Tsunami EWS in Aceh. A quantitative approach was used to quantify the qualitative information from evaluation results. 
According to the evaluation, the final score obtained was 1,16 with the results of the evaluation were at Level 2, which means 
Tsunami EWS in Aceh has a progress, but systematic policy and/ or institutional commitment was not existed yet. This study has 
recommended several efforts need to be done by the Government of Aceh to strengthen and to improve the effectiveness of 
existing Tsunami EWS in Aceh, especially for dissemination and communication element. 
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1. Introduction 
Early warning is an essential factor in disaster risk reduction. Early warning is not only the production of 
technically accurate warnings but also a system that requires an understanding of risk and a link between producers 
and consumers of warning information, with the ultimate goal of triggering action to prevent or mitigate a disaster, 
so that the risk of death, injuries, damage and loss can be reduced (UNISDR-PPEW, 2006:I; International 
Federation, 2009:20; Lassa J.A, 2010:192; Rogers and Tsirkunov, 2011:8).  
SPD A network of tsunami warning systems has been created in Indonesia following the 2004 tsunami. Some of 
the existing systems have experienced technical failures. One of them was the 4 June 2007 false alarm which spread 
panic amongst residents in Banda Aceh, high number of lives lost in 25 October 2010 tsunami Mentawai and the 
overdue tsunami warning on 11 April 2012 earthquake (UNESCAP, 2008:43; Pariatmono, 2012:104; Yulianto E, 
2012). 
A complete and effective EWS consist of four integrated elements: 1) Risk knowledge, 2) Monitoring and 
warning service, 3) Dissemination and communication and 4) Response capability. Failure in any one of these 
elements can mean failure of the whole early warning system. In addition to the four elements, a number of cross-
cutting issues that are critical to the development and sustainability of effective early warning systems includes 
effective governance and institutional arrangements, a multi-hazard approach to early warning, involvement of local 
communities and consideration of gender perspective and cultural diversity (UNISDR-PPEW , 2006:2-4).  
Evaluation of EWS effectiveness should be carried out in a timely and sustainable manner. Evaluation of EWS is 
expected to be used to identify the current situation (assessment) in order to improve EWS effectiveness, to make 
priorities and action plans (planning) as well as to evaluate performance (monitoring and evaluation), in order to 
maintain and strengthen the existing EWS (UNISDR, 2010:60). 
The evaluation is also expected to provide inputs to the policy or program in achieving sustainable development. 
As noted by Glantz (2004:44), EWS is an important tool in a government’s toolbox for achieving sustainable 
development, which EWS can help to identify and remove hazard-related obstacles to sustainable development.  
The EWS evaluation is also a supporting element in the application of Integrated System Model of EWS, which 
emphasizes the characteristics of the relationship and feedback interaction between all elements for early warning 
and effective response (R.Basher, 2006:2175). It is expected that features in the Integrated System Model can be 
evaluated periodically using the instrument. At the end, from the results it can provide feedback to the application of 
the Integrated System Model of EWS, which is needed for early warning and effective response. 
This study aimed to evaluate the effectiveness of Tsunami EWS in Aceh, particularly for dissemination and 
communication element. In addition, this study had provided some advices and recommendations to strengthen and 
enhance the effectiveness of the existing Tsunami EWS in Aceh.  
2. Research Methods 
The study was conducted in Banda Aceh from March to May 2013. The evaluation was conducted by using the 
instruments developed previously. The study was carried out using qualitative and quantitative approaches. The 
qualitative approach was used through Focus Group Discussion (FGD) and in-depth interview, in order to capture 
deep information on dissemination and communication effectiveness of Tsunami EWS in Aceh.  
FGD was carried out by inviting disaster practitioners/ representative of institutions involved in the 
dissemination and communication chain of Tsunami EWS in Aceh, such as: 1) Aceh Disaster Management Agency 
(BPBA), 2) Operational Center (Pusdalops) Government of Aceh, 3) Iskandar Muda Military Area Command, 4) 
Provincial Police Department (POLDA) Aceh, 5) Agency for Meteorology, Climatology and Geophysics (BMKG) 
Banda Aceh, 6) Media (RAPI, TVRI Aceh, RRI, etc), as well as 7) Community and other related institutions. FGD 
was held to provide scoring on the key questions in each of the indicators of dissemination and communication 
element. 
After the FGD, the assessor conducted an evaluation to the institutions involved in dissemination and 
communication chain of Tsunami EWS in Aceh, especially BPBA, Pusdalops, BMKG and media (TVRI, RRI, etc). 
This institution evaluation aimed to assess the validity of evaluation scoring filled during the FGD. This evaluation 
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was carried out particularly to obtain additional information which supporting the scoring as well as to verify against 
the required documents as a means of verification of the evaluation scoring. 
A quantitative approach was used to quantify the qualitative information from evaluation results. At the end, the 
final score of evaluation was from 0 to 5, and then the score were categorized into 5 (five) levels. 
The final grade grouping and description of the category results are described in Table 1 below. 
 
Table 1. Description of the Category Results 
Final Score Result Meaning 
0 - 1 Level 1 A small progress with some actions progressed in the plans or policies 
1.01 - 2 Level 2 There has been progress, but a systematic policy and/ or institutional commitment is not available yet 
2.01 - 3 Level 3 Institutional commitment is achieved, but the achievement is still not comprehensive yet and has not enough mean 
3.01 - 4 Level 4 The achievement has been obtained significantly, but it is recognized that there are some constraints in our commitment, resources and operational capacity 
4.01 - 5 Level 5 Comprehensive achievement has been obtained with commitment and adequate capacity at all levels 
Source: Modified from UNISDR (2008) 
 
3. Results and Discussion 
Dissemination and Communication element of Tsunami EWS consist of 3 aspects, which are: 1) Organizational 
and Decision-making Processes and Institutionalized, 2) Effective Communication Systems and Equipment 
Installed, and 3) Warning Messages Recognized and Understood. In more detail, this study had conducted the 
evaluation on these three aspects. 
 
3.1 Evaluation Results on Aspect 1. Organizational and Decision-making Processes Institutionalized  
 
The evaluation on the aspect no 1 (Organizational and Decision-making Processes Institutionalized) has shown 
progress with the existing of the Governor Regulation No. 43 Year 2010 on Tsunami Early Warning System and 
Emergency Management in Aceh. This regulation had strengthened the dissemination of warning message in 
Tsunami EWS. Later, this regulation also translated into more technical Standard Operational Procedure (SOP) or 
implementation guideline in order to provide practical guidance, step by step description of jobs to be effectively 
performed by each actor that involved in crisis situation. Unfortunately the SOP that has been developed was not 
well socialized. In fact, most of officials that involved in the chain of Command and Control (KODAL) of tsunami 
EWS in Aceh has changed. 
In addition, Aceh has special institution to handling disaster management, namely Badan Penanggulangan 
Bencana Aceh (Aceh Disaster Management Agency/ BPBA) that reinforced with Qanun (Local Law) No. 6 Year 
2012 on Organizational Structure and Governance of BPBA. But, Pusdalops (Emergency Operation Center) as a 
part of tsunami EWS, has not had a clear legal formal status. 
Currently, there was also lack of other institutions involvement in the warning dissemination chain. The absence 
of coordination mechanisms had caused each institution react based on their own initiative. The existence of RAPI 
(Indonesian Inter-Citizen Radio), ORARI (Indonesian Amateur Radio Organization) and other voluntary network 
has not been optimizing yet to help spreading the warning message. 
 
The evaluation score for each indicators in aspect 1 (Organizational and Decision-making Processes) can be seen in 
Figure 1 below. 
 
139 Rina Suryani Oktari et al. /  Procedia Economics and Finance  18 ( 2014 )  136 – 142 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1.Evaluation Results on Aspect 1 (Organizational and Decision-making Processes Institutionalized) 
 
From the above figure, we can show that the average values of the indicator for aspect no. 1 (Organizational and 
Decision-making Processes) were in the range of 0 to 1. Only the evaluation result of indicator 1.1 (Warning 
dissemination chain enforced through government policy or legislation) was close to 1, while for other indicators, 
the value were not more than 0.5. The total evaluation score for aspect 1 was 1, 62. 
This suggested that the dissemination and communication of Tsunami EWS in Aceh, particularly for aspect 1, has 
been progressing with the existing of regulation to strengthen the warning dissemination chain. 
 
3.2 Evaluation Results on Aspect 2. Effective Communication Systems and Equipment Installed  
 
There were some records obtained during the evaluation on aspect 2 (Effective Communication Systems and 
Equipment Installed), including media and the private sector have not been actively involved in the chain of tsunami 
early warning. 
In addition, there was still lack of the use of various communication modes. One of the siren signal 
communication system installed did not have any back up. The existing communication system had not tested on a 
regular basis and never been done intensive care. 
From the evaluation results also found that there was no two-way and interactive communication systems to 
verify the message received. Currently, there was also lack of proper mechanism to inform community that the 
threat has ended. 
The evaluation score for aspect 2 (Effective Communication Systems and Equipment Installed), is presented in 
Figure 2 below. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2. Evaluation Results of Aspect 2. Effective Communication Systems and Equipment Installed 
 
Description: 
1.1 Warning dissemination chain enforced through 
government policy or legislation 
1.2 Recognized authorities empowered to disseminate 
warning messages 
1.3 Functions, roles and responsibilities of each actor in the 
warning dissemination process specified in legislation 
or government policy 
1.4 Roles and responsibilities of regional or cross border 
early warning centres defined, including the 
dissemination of warnings to neighbouring countries. 
1.5 Volunteer network trained and empowered to receive 
and widely disseminate hazard warnings to remote 
households and communities. 
 
Evaluation 
Score 
Maximum 
Score 
Evaluation 
Score 
Maximum 
Score 
Description: 
2.1 Communication and dissemination systems tailored to the needs of individual 
communities  
2.2 Warning communication technology reaches the entire population, including 
seasonal populations and remote locations. 
2.3 International organizations or experts consulted to assist with identification and 
procurement of appropriate equipment. 
2.4 Multiple communication mediums used for warning dissemination 
2.5 Agreements developed to utilize private sector resources where appropriate 
2.6 Consistent warning dissemination and communication systems used for all hazards. 
2.7 Communication system is two-way and interactive to allow for verification that 
warnings have been received. 
2.8 Equipment maintenance and upgrade program implemented and redundancies 
enforced so back-up systems are in place in the event of a failure. 
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Description: 
 
1. Organizational and Decision-making Processes 
and Institutionalized,  
2. Effective Communication Systems and Equipment 
Installed  
3. Warning Messages Recognized and Understood 
Evaluation 
Score 
Maximum 
Score 
 Evaluation results which has been shown in Figure 2 above, describe that the average of evaluation score for 
each indicator was in the range of 0 to 0,5, means that it is still need very much effort in order to achieve maximum 
score of the effectiveness of tsunami EWS. 
Total score for the evaluation of aspect 2 was 1. This number showed that the effectiveness dissemination and 
communication of tsunami EWS in Aceh, especially for the aspect 2 (Effective Communication Systems and 
Equipment Installed), has been no significant progress to strengthen the dissemination of warning message to the 
community. 
 
3.3 Evaluation Results of Aspect 3. Warning Messages Recognized and Understood 
 
According to the evaluation result of Aspect 3 (Warning Messages Recognized and Understood), some important 
messages has been obtained to be consider. 
During this time, there was still lack of public education for media, public officials and community. 
Additionally, there was no such evaluation on how the community’s perception and understanding against warning 
messages that has been received. Moreover, most of the community considered that the siren was automatically 
turned on.  
The evaluation score on each indicators of aspect 3 (Warning Messages Recognized and Understood) can be 
seen in Figure 3 below. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3. Evaluation Results of Aspect 3. Warning Messages Recognized and Understood 
 
Evaluation on aspect 3 (Warning Messages Recognized and Understood) has shown that the average evaluation 
score of each indicators were in the range of 0 to 0,5. Total evaluation score of all indicators in aspect 3 was 1.  
Similar to the evaluation result of aspect 2, the value of 1 indicates that the dissemination and communication 
effectiveness of tsunami EWS in Aceh, particularly for aspect 3 (Warning Messages Recognized and Understood) 
has been no significant progress.  
 
3.4 Evaluation Results on Dissemination and Communication Element of Tsunami EWS in Aceh 
 
The final results for each aspects of dissemination and communication, was described in Figure 4. 
 
 
 
 
 
 
 
 
Figure 4. Evaluation Results of Dissemination and Communication Element of tsunami EWS in Aceh 
Description: 
3.1 Warning alerts and messages tailored to the specific needs of 
those at risk  
3.2 Warning alerts and messages are geographically-specific to 
ensure warnings are targeted to those at risk only. 
3.3 Messages incorporate the understanding of the values, concerns 
and interests of those who will need to take action  
3.4 Warning alerts clearly recognizable and consistent over time 
and include follow-up actions when required. 
3.5 Warnings specific about the nature of the threat and its impacts. 
3.6 Mechanisms in place to inform the community when the threat 
has ended. 
3.7 Study into how people access and interpret early warning 
messages undertaken and lessons learnt incorporated into 
message formats and dissemination processes. 
 
Evaluation 
Score 
Maximum 
Score 
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The figure 4 above showed that the evaluation value of aspect 1 and aspect 3 were approaching 0,5, while for 
aspect 2, the value was 0,26. After the values are summed, the final score obtained for the evaluation of 
dissemination and communication effectiveness of tsunami EWS in Aceh, was 1,16, with the results of the 
evaluation was at Level 2, which means that the dissemination and communication of tsunami EWS in Aceh has 
been progressed, but systematic policy and/ or institutional commitment did not exist. 
This evaluation results is expected to be used as a baseline for future evaluation of the dissemination and 
communication effectiveness of tsunami EWS in Aceh. Furthermore, it is hoped that the evaluation result can be 
used for planning as well as a monitoring and evaluation tool to compare between the planning, implementation and 
the outcomes achieved. By using this baseline, we can monitor whether the dissemination and communication 
effectiveness of tsunami EWS in Aceh is showing a progress or not.   
4. Conclusions and Recommendations 
By using the instrument that have been developed, the evaluation of dissemination and communication 
effectiveness of tsunami EWS in Aceh has been carried out with final score of 1,16, or at Level 2, which means the 
dissemination and communication of tsunami EWS in Aceh has been progressed, but systematic policy and/ or 
institutional commitment did not exist. 
Given this result, Government of Aceh needs to revisit Governor Regulation No. 43 Year 2010 on Tsunami 
Early Warning System and Emergency Management in Aceh. Also, it is necessary to revise the SOP that has been 
developed by UNDP DRRA (2010) and the Government of Aceh. Besides, it is necessary to establish institutional 
commitment which involving all elements that play a significant role in the dissemination of tsunami warnings, as 
well as to set up an effective and sustainable coordination mechanisms. 
Several recommendations have been identified in order to improve dissemination and communication 
effectiveness of tsunami EWS in Aceh, including: 
• Efforts to enhance the dissemination and communication effectiveness of tsunami EWS in Aceh should be 
implemented by multi-stakeholder, including the executive and legislative support. It is necessary to identify 
various stakeholders that involved in the dissemination and communication of warning. Afterwards, involve 
them to be actively participating in the process. BPBA should be more active to take a lead in coordination 
functions. A coordination mechanism is also expected to be effective and sustainable implemented. 
• Strengthen warning chain through policy/ regulation that are widely socialized. SOP that has been developed 
need to be evaluated whether it is still effective or not. In addition, every actor involved in the dissemination and 
communication chain need to be confirmed that they know the SOP and know how to implement it. Pusdalops 
should clarify its legal formal status and ensure that other departments/ agencies also as part of the Pusdalops. 
Coordination forum among actors involved in dissemination and communication chain of tsunami EWS in Aceh 
need to be implemented on a regular basis, in order to develop proper strategy or planning related to 
dissemination and communication of warnings. 
• Communication systems need to be tailored to the needs of the community. It is also necessary to ensure that the 
communication technology has reached the entire population at risk. The use of range of communication 
technologies to disseminate warning message also very important, for example by using mass media or other 
informal communications. Evaluation on the communication system installation need to be carried out regularly 
as well as with its maintenance. 
• Signs and warning messages need to be addressed to the specific needs of those who face the hazard. In addition, 
the messages should be made geographically specific, to ensure that the warning is intended for those who are at 
risk. It is also necessary to regularly conduct the study on how people obtain and understand the warning 
messages. Results of the findings study should be incorporated into message format and dissemination process. 
The evaluation result of the dissemination and communication effectiveness of tsunami EWS in Aceh is 
expected to provide inputs for policy or program in achieving sustainable development. Therefore, this evaluation 
need to be carried out regularly and continuously in order to strengthen the existing tsunami EWS. 
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